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In re U.S. Patent Application of 
TAKAHASHI et al. 
Application Number: 10/811,388 
Filed: March 29, 2004 

For: Semiconductor Integrated Circuit for 
High Frequency Power Amplifier, 
Electronic Component for High Frequency 
Power Amplifier, and Radio 
Communication System 

Attorney Docket No. HITA.0533 

Honorable Assistant Commissioner for Patents 
Washington, D.C. 20231 

LETTER 

Sir: 

The below-identified communications are submitted in the above-captioned application or 
proceeding: 



(X) Priority Documents ( 1 ) 
(X) Request for Priority 

( ) Response to Missing Parts 

w/ signed Declaration 



( ) Assignment Document 

( ) Petition under 37 C.F.R.. 1.47(a) 

( ) Check for $130.00 



The Commissioner is hereby authorized to charge payment of any fees associated with this 
communication, including fees under 37 C.F.R. § 1.16 and 1.17 or credit any overpayment to 
Deposit Account Number 08-1480. A duplicate copy of this sheet is attached. 

Respectfully submitted, 



REED SMITH LLP 

3110 Fairview Park Drive 
Suite 1400 

Falls Church, Virginia 22042 
(703) 641-4200 
June 18, 2004 



Stanley P. Fisher 
Registration Number 24,344 
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TAKAHASHI et al. ) 

Application Number: 10/811,388 ) 

Filed: March 29, 2004 ) 

For: Semiconductor Integrated Circuit FOR ) 
High Frequency Power Amplifier, ) 
Electronic Component for High Frequency ) 
Power Amplifier, and Radio ) 
Communication System ) 

Attorney Docket No. HITA.0533 ) 

Honorable Assistant Commissioner 

for Patents 
Washington, D.C. 20231 

REQUEST FOR PRIORITY 
UNDER35U.S.C. §119 
AND THE INTERNATIONAL CONVENTION 

Sir: 

In the matter of the above-captioned application for a United States patent, notice is 
hereby given that the AppUcant claims the priority date of April 22, 2003, the filing date of 
the corresponding Japanese patent application 2003-1 16789. 

A certified copy of Japanese patent application 2003-116789 is being submitted 
herewith. Acknowledgment of receipt of the certified copy is respectfully requested in due 
course. 

RespectfiiUy submitted. 
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Registration Number 24,344 
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4(7)V\y4 >mJ±:^mU^tl^^t{ZX nmnm^3 5 ^^t^l-^MO S FET 
M2 tM4(DW}i^,^,'^^^^^^^ r^mB3 6 Hiflfi:^ h ^ 7-I1IS&3 
2, 3 4 ICJ: f)^^$tL7ta-iJli^fflv^TvI^lllS&3 5 "C^^^ ^Tt 2 ^tgicffi^ 
-r^:5*^tfmM^^ 2^«0]SJ^mo^^^^:^tcffi^i->2>«y^*^^LT^m 
mrLlsns<7)2^mt;J:b0llL^cm»fL^ta:'j-t^«m^^llIS&3 7 ^Tj^ibft^^ti 

[0 0 5 1 1 

V> h 5 ^-|IIB&3 1-3 4 {i-€-tL-etL5v^r- h*iiS^^n/i*t^'^ 
-TMO S FET<7)^t-rXJt (y- MPI<OJt) =^p;f^ojitcig^-t ^ «^ t tli ^) Jt 

10 13, $^2iJU>V < ^-m^ 32 (i 1/3^1/1 2 ic, ^3*V>h^^ 
-|oli^3 3iiiy8K. ^Lxm4iJ U> h l'7-m^3 4\tl/ 4 tl/ \ % 

[0 0 5 2] 
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2 ^ISEIi^ 3 0 liZXtl $ ix:h^lhmm. I sns<7) 1/30 (DM^'k I s . ^mv){L 

^-HIS&S 1 t^3 h ^ y-m^3 3 (D%iM-%^^i^^^^W(^^t^^^^fi 

3 Is, 4Iri:4'l9. ^2 t V'^ Y ^ ^7 -m^3 2 tm A ii Vy Y ^ y-m^ 

z A<Dtm-%i)^hmum^3 ^^zm'^nhn.mi^n^'^i s, i rii^^o 

[0 0 5 3] 

?g^lIIS&3 5 ^2 >^ V> h 5 7-I5JS&3 2 ;e>^'b'KI&$ tL-SmvJtL I s 75^^ 
> . y-;^P^tCi/t$tL-2>M0S FET M 2 i:. ItMO S F E T M2(7)Kl/ 

mMl ri)^YV-(y ' y->^.F^t;vifL^tL^MO S FET M3 I^i:<MOS 
FET M2<7) Kl/^ >mffi7)^^<>^~- h$S^t;eniP^ti«yjtL^^[lIIE&3 7c7:»$e¥7C 
omrL^i/t-tMOSFET M3i:. ^MOSFET M 3 <7) y -xillJlCM 3 t 
E^iJl-^^^tLTtMOS FET Ml ^/^^ibftfiJc^tL-CV^^o MOSFET M 

o tfz. MO S FET Ml-M4{±, K^m'^^X (V- h ff^W t V- h 

tl^v^'(imEEVth*W1-'2)J:^i;$tt.5t MO S FET Ml~M4{i 

m.mmmxmi'fir ^ x o n«?iimi±vdd2^^^^^^n-cv^^o 

[0 0 5 4] 

^^-e. MO S FET Ml , M2, M3, M4 0r- h • V~xmUf£t:V 
GSl, VGS2, VGS3, VGS4. Kl^-T > • y-;^rami±^ VDSl, VDS2, VDS3, 
VDS4t?^t>L. ?t^llll^3 5<7)/- KN 1 tC«B-r.E,t. y-KNl<7)mfiV 
nKiMOSFET Ml, M 3 (7)ffJj7&- (i V n 1 = VGS1 + VGS3-t??fei > M 
OS FET M2, M4<7)1|lJ;i-^(±V n 1 =VGS2+VGS4-e-^^ «9> 
L\^^Zt^^h. VGSl + VGS3=VGS2+VGS4i:^^o 
[0 0 5 5] 

MO S FET Ml tU 3 iiUf^lWr^-^ fix \^^^(DXiMfi^nmt^L< (EI 
-Cfi lout) . MO S FET M2 iZliiJ V < ^-|1I£&3 2^^hmWLl s 
. $/zMOSFET M4KiiijUy h ^'7-m^3 4-^^(bm,mi r-/}m^iri^ 
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Z.ti)^h. ±ie^^(i, MO S F ET(7)|fe^PfIit-e<7) KP-r >m-ijlL#14 ^r^^-t 
^<tf). (1) (Di.n\^^t>'r^ti)^X-^ho 

[0 0 5 61 

2 [Vth+vri(2//?) • (L//W)/( 1 + A • VDS)| • 7" I out] 
= Vth+/"l(2//3) • (LXW)/(1 + A • VDS)| •>ri s 

+ Vth+^^l(2//3) • (L/W)/(H- A • VDS)} -fir (1) 

±^U^v^-C, ^MO S F ET Ml -M4 <75^^-9--r XL/Wfi^L < . t 
/cMOSFET<7)^^#147)-fb A • VDS{± TlJ *t LTiEm-e ^ (5 iiVh^ v^<7) 

-e. 

^^Iout= (/"I s+/"I r) /2 (2) 

Iout= (I s + I r) X4+r(I s • I r)/2 (3) 

t^O. (I s + I r) /4^^^^^]^{i^tn;2>7&^ MOSFET M 3 

[0 0 5 7] 

^"bic, mi 0<7)|lii15flo[iI^tiioV>T{±. h^ii^M^tLTt:^ 1/ 

>h5^-M0SFET M8, M9 -^^h^j: ^W.W.^J^mf^3 7 m^if (^tiXiS 
»)> ^<7)IlIj^{±:^V> h 5 ^-<7)^^7CCOMOSFET M 8 tC»{Ln;i)m-i/tt3, 
^2 ^ P> h ^ 9-[l]S&3 2 /^>^^'ftt|&$tLa I omv^^ll4 iJUyh^'y 

-01^3 4 ;ii-<b^tt|^$n^ I r/4 com»it^JS.L^i^/f Iout<i: LXH^t) 

■r^Xnl<zm^^fiX\^^^o tfz. MOSFET MS tM9it^^ Xit^n : 
1 0 t;^^ J: ^ tcl^tt^ti-Cv^^o ^ntCiO. MOSFET MStiJUyV 
^v~^m^fitiMOSFET M9U(i. I out J: (Is + Ir)/4fi 

[0 0 5 8] 

^^T% m-^-^^liIi^3 7 Hi f)je.L3iin^€»fL (l s + l r) xah. ± 
le^ (3) <7)^i]^izt|^-t-'6^<h7{i^^^:e>^^o t^oT. MOSFET MQIC^l 
tL^«»iL{i±fB^ (3) <7)||2:S<^1 Oj§i-=&tp-^ 10-/'(Is-Ir)/2 = 

5 s • I r)t^^o mi 0(7)mti^M<r>m^xiiz<Dm.w.-A^iiit}^ti^ ^ 
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[0 0 5 9] 

— BuJ^i t i ^ ic, mru i s {isru^tmnii^ 2 0 (7)^tm«y^ i sns«o 1 / 

3 o-e^'^Jo cfco-c. mi oo[iij^<7)tB:fjm»fL«i. myiKitmiai^2 oo^tmarL 

4 0O^£^jLR 1 6 tiyjfL^n-cmffit^^^^^tL, ^0M^^tL7t:Bj±;65/'f>y 7t 4 

[0 0 6 0] 

^O^ife^J<7)2^miiII^{i^ ^ (3) tc?SJt#|$:7&?^ttLT;fe'bi-^m:^I«^tl 
S&Mf ^t:* ^ ^^ttOi^v^^^TS^^pIt^tr^^o SJ^T&^^^'fb L T mvE/^*^^ 

CO J: ^ 7^rajtlK#'tt<0 4^v^^«7rLll]S&^«y»3 8 t fCfiJffl-r-i) Z.hX^ SI, 
t^^HWO^^ 2 ^ISHIi^tcii L/c*m«^^ I ref ^^fiK LT-^x.^ ^ <!: tS^^-C^ ^ 

o 

[0 0 6 1] 

taH^ m 1 0<7)^ii1^!lll]{E&t;j3U^T{i. ^ 1 * > h ^ ^-|1]£&3 1 <!:S3 
Vy y ^^-01^3 Zit^^iiVy Y \ ^-^^$tL/iM0SFETm^'2^li 

^Ttf-STti^-e^f). 2^1SllIj^3 0<Ot!i{^m/±Vdd2t LT^^ttOi^v^mffi 
^^^'fJt|&^tL>2)i#'^i;{±^tL'e~tLP -MO SfflO:^ lx> h ^ 9-li]i^3 2, 3 4 ^ 
1^^^ 1 p^; >' h ^ 7 - Ial«& <h -r ^ ^ i: /ii^^-C # o 
[0 0 6 2] 

tfc. HI 0<7)|li&^J(ci3v^T(i. m:^J«»^^Nr( I s • I x)(r^-m^X'9\-<r>^. 
^4^«j)it( I s + I r)/4<7)]g^4- < -^fz^^ ijVyy ^ ^-[I]i^3 7OM0S 
FET yiZii^h);^-)Z^XLhM:M.\^iJ ■7- 1111^3 2^3 M3^h(r>WM.\ 

Ah \ X / A ^tVi^tzi,(D-kmMM^^ 5 <7)m»{L I out i: LTv)lt Lii^■ev^ 
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^75^ -^U^h ^^~m^3 1^32 ^t»^i-^MOSFET^::^V> h ^ ^- 
^M^tLTJt^J^/hL/cSyJiL^&t-t-MOS FET^^ltT. MOSFET M8 
/^-'bai;'j^n'5>mv)iLli«?){Ll s/Atl t/A ^^\^^ts\Xt>^\,z^ MO S FE 
T M9i)-h^1l^i^,hWM.:^-hWM.l s/A t I r / 4 *M Iv^/jmvJfL^m 
tniR 1 6 tcitl-J: ^ iclt^ LT ^ ^v>o 
[0 0 6 3] 

mi Hi. ^§%mimmLfzm7^mm'y^7'i^(o—mtLX(D9 0 OM 

H z^^Ojglr^iSc^'ftffll-aG SM (Global System for Mobile Communication) 
t 1 8 0 OMnz^<Dm^^^i^^-t^DCS (Digital Cellular System) <D 

10 0 6 4] 

Ell 1 c7)iEj^ii^gv;^T-A(±, G SM^DC SOvy^T'Atwislt'SGMS 

(i«;iIMIC) 1 1 0^^««-^/i>-'^^MrS^!^*-r^?m^M 

(J^:JIT, R F^v^-;i/t$§;-t-'2>) l 0 0 LrOT>-r-^ANT^i^ 

KiLTi*M^tf4«^i^Jg«tHi1'slill^ (/w-r>y) i o^{ii:^im;^^iJf«lil 

i-'2>) 2 0 0 i:. KHIi^S OOi:. luy Yji.^ V • ^v^ — >'1^4 0 

0^. 'y7.7-J^^W^UYm-thUn^m.tLX(D-7'i ^u-i-U^y^ (CPU) 

5 0 0 i:;^»^i^>lifi£$tL-rv^^o 
[0 0 6 5] 

^-7.^^y Ym^3 0 Ofi. ^iMT-*-^ (^-x/s-^ K-^-f-) tc^o'v^r I , 
K I c t^^-t^o y^y h^y K • -tvi-;w4 o o {iR F^w-^v 



tBiiE# 2004-3029469 



mm 2003-1 16789 



^-v: 22/ 



y )}^^LFF^^^mmW^x.:^^ y^A 2 0 a, 4 2 0 b. ^'ik^A 3 0^j:t^ 
^m-r^o -r^ ^u-fu^y^ (CPU) 5 0 0{i. ±M'^M^l C 1 1 0^^ 
K I C 3 0 0 tcMi-'5)$lJt®'ff^=^^SKLfc f)/>°'7-^ vi-;i'2 0 0 U 
n-t h^tiV^ )\^^7r-\M'^ V ramp ^ ^WL Lfz^-ri>o 
[0 0 6 6] 

|lI9<7)my)!L:^aiIl]^2 0 i: 2*tl^J^llII^3 0 L < 

vrL-«i±^i^lill?S4 0 tmMT>7'5 0{i. mi i-e{ita:;':«:^$iH«lilg&2 3 o 

[0 0 6 7] 

nil 1 H^^nTV^-2> J; ^ tc, ^<7)^MI?lJ<7)4ffi^M'ftvXx-^T'(±. /N-7--=e 
v^-;i^2 0 Ol^ItCG SMOjUr^iSi^-e^^ 9 0 OMH z (T^^H^fS^fS-^^itipS-T'S 

/N°7-r :^7''2 1 0 a DC S(7)jiir^i5:^'e^^ 1 8 0 omh z o^i'ftjs-^^ 

iilIll■r^^^•7-T>7'2 1 0 h t:^mnhflX\^^^o mmz. RF^v^-;H 
0 OrtlCGSMffl^T^SAWT-f 120 a is J: CKn y XT >-7° 1 3 0 a ^ 
. D C S fflO S A W7 -r;!/^ 1 2 ObiSiC/n^y^XT^yi 3 Ob^ 

[0 0 6 8] 

C 1 1 0 HiSV^TJiitffiLfcV^lt^lCl^&oTjlK^II^S^fi^a^PI-r^G 

^m-cfii^i^r^ I c 1 1 o(i. mmm<7y^mm^(omiz. ^mm-^i:^^^m^i^wi.<7) 

I C 1 1 0 ^ t iinmx$>^o 

[0 0 6 9] 

yn> yj-y K • ^v\a-;i/4 0 0 G SMfflon -^/a';:^ "7 ^' 4 10 

a tDCSm<D^^^^:^y ^ A 1 0 b^cty^G SM<7)^i'fH//^fH^^'9#x. 

^w#xx-r -^^4 2 0 a t'Dcs<Dmt/^\t'km^m-^hwm^^^ y^A 

2 0 b, T>'T-i-ANTtC^M^n$««-^7&^'bG SMfflOM-^^DC Sffl<7)jf 
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^^^m-t^^i&^4 3 o^j:t'^mnhixxy^^:ho mw-^^^ -^^4 2 O a, 4 

/N°7-^vjL-^i^2 0 0 t.fz{tyuy Y^^y K • ^vj.-;U4 0 0 tUi 
, /N°7-T>-7'2 1 0 a, 2 10 b Ottl:(jj^^^$ W --=6 v .1 - 2 0 0 O 
Mft{±i:'jSi^i:n'!7/\°;^ 7^ 4 10 a', 4 10 h t (Df^K^^^ ^ y\£ 

[0 0 7 0] 

±fB<7)J; ^ SM^DC S<7)x^T;U/'f^ KSM v:^ -r A iCioV^Tfi 
. G SMlHlJ<^/W-T>-7'2 1 0 a<7)ffi:^m:^t DC SflJ<0/^*7-T>•7'2 1 0 

h ^ > ^ T R 3 hmvrL^tmiu^ 2 0 om^'^ttttiffl h 
TR 5 hTR 6 t<7)^f-rxjt^'etL'etLii^tci5^i-.g>i 2mm.m^ 

01^3 0 ^«v£-mEE^^i^Illl^ (-t>Xfflt£i5L) 4 0i3«tCKiS^T>-/5 0*2 
0(;)/s-> K-e^ffl$--ii:^^<h;?>^^t:^#^o /W-T>7°2 1 0 a tfc(i2 1 0 bO 
v>-rn*t!lf^$-ti:'2>7)^*g^i-'2>^- YUM^^Mo d e :0^X P U 5 0 0;^>^'b/^°7 
-^v jL-;i/2 0 0 \z^-x.hiiho 
[0 0 7 1 1 

0 ^m/jit-«i±^^miiig&4 0 t(om\^2mm^^mm o *i^tt/c^<7)^i5i^L 
0 tc. myjft^miiii^2 0 ifj{±mv)^-mi±^miiii^4 o \z^(omM^xtiKt^L 

T^iv^o t/::. tul£^»!l<7)l^jgr^«;^jiiiliSlpI{^-e{i. m^^lfipsF E T* 3^ 
[0 0 7 21 
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ffl^H^T'*)-2> G SMt D C SO 2 ooii^f J:>SM^>g7&^'pTllg'tT-'^T;V'^ 
- V(DmBMm V X T- A ^tt^i" ^ / w - ^ V i - L /tii-^ ^15^0^ L ;t 

PCS (Personal Communi cat ions System) ^ t' 3 lik±(7)miE:fi^iZ <t -5)^11^^ 

-r ^ ~ ^ - )\^ i^zm^-f i> ^ t^^x- ^ ^ o 

[0 0 7 3] 

^ i: }6^'-e # ^ o 
[0 0 7 41 

[HI] 
[1121 
[1131 
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[114] 

|ii:^J Ix -'l-Ji^ jf-^ V ramp tl^t i" ^ ft mmffi V sns<7)J^S^ ^ ^"t -2) o 
[HIS] 

It ^ ^ W - T > y <7) m «i± V out ft m mi± V sns <}: O ^ . 

:fcit'S m:^ V ^^ufg^'^-^v ramp ^ m:tim:^ Pout ^ <7)M#*^1-#14ia-e^)^ 

o 

[me] 

(A) ti^ 1 (DmMM<Dmn?^<>^i^l'1^^ii!>tl l^^^VJi^'ft-^VramptC^t-r^m 
(B) (iHl <7)||]5&^J<7)$IJ^^tC:fctt^Vrampt3*ti-^Vsns<7)fita 

II1I7] 
[HIS] 

v^y. (B) (iS2o^wo<7)$ij|^^jci5tt^lfl;v-7"'<7)jS:i=i<7)jg«#i-4^ 

[119] 

^-t-IIIl^El-eab'5)o 
[EI 1 0] 
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im 1 1 1 

[m 1 2] 

[HIS] 



1 0 




2 0 




3 0 




4 0 




5 0 




5 1 




5 2 




5 3 




1 0 0 


R F ^ V ^ - ^I^ 



2 0 0 /N°7— ^ V J--;!^ 

2 10a, 210b -^iMWiWim^mn 

3 0 0 ^-X/s> KiDj^ 

4 0 0 7 n > ha-> K • ^ V J. — 

5 0 0 Mfftfflv^ (CPU) 

MNi~MN7 ^ y\£-ry::^m^m^ 

I c 1 , I c 2 ^mw^mm^t 

ANT m^mmryT'i- 
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imm^] mm 

[Bill 

1.0 



PinO 




Vramp 40 



[1112] 



PinO 




Vramp 
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Vdd 



51 



end) ^hH^ (!) 

f 1 -.-07 



Vin+ O 1 

(Vramp) 



RO 



Tfr 



[1114] 



(A) Vramp 



(B) Vsns 




CO 



Q2 



CI3 



O Vout 
(Vapc) 



O Vin- 
(Vsns) 



:R7 



Tfr 



(C) Vsns 
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[US] 




VoutCVrms) 



(B) 



Pout 
(dBm) 




Vramp(V) 
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me] 



(A) 




1kHz 



10kHz 100kHz 1MHz 
frequency(Hz) 

(B) 



10MHz 



3 

CO 




10kHz 100kHz 1MHz 
frequencyCHz) 



10MHz 
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ims] 



30 
20 
10 
0 

-10 

-20 



CD 
O 



s — ^ 

v 

CO 



-30 



1kHz 



(A) 

















5. 


— »- - 

_ - J 


oi 

• • 































































\\ 






















* 
» 


» 1 









lOkHz 100kHz 1MHz 
frequency(Hz) 

(B) 



10MHz 




10kHz 100kHz 

frequency(Hz) 



1MHz 



10MHz 
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[1119] 
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[HI 0] 

Q. 
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1 2] 



Pin ^ 




40 



6 

Vramp 



Vsns 



/ SEE 



'20 



Isns 



[mis] 



^-^OP^oJt 




Vramp 
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